Objective: Aim of the study is to examine the relationships between early maladaptive schemas and the character and temperament aspects of personality, which are known as two approaches to the understanding of personality structure. Methods: We conducted the study using the Young Schema Questionnaire-Short Form (YSQ-SF) and the Cloninger's Temperament and Character Inventory (TCI) in 122 university students from different schools. Results and Conclusion: Results demonstrated that there are high level of positive as well as negative correlations between most of TCI items and some of the sub-scales of the YSQ, including vulnerability, social isolation and defectiveness. In consistent with the Halvorsen et al.'s findings, our study demonstrated that harm avoidance had a positive relationship with several EMSs, including emotional deprivation, deficiency, dependence, failure, subjugation and self-sacrifice. More importantly, we obtained the results consistent with theirs regarding the negative correlations between self-directedness and almost all of EMSs, with the exception of the schema of subjugation. We concluded that although some of the personality characteristics contained in the YSQ and the TCI are appeared to be related to each other, we need more studies to support the Young et al.'s suggestion that early maladaptive schemas (EMSs) are likely to reflect underlying characterological factors of personality.
INTRODUCTION
Psychodynamic approaches to personality development prevailed the general opinion on the psychopathology and the treatment of psychiatric disorders for decades. In recent years there is, however, an increasing awareness of the formative effects by early life events among different psychological schools, including cognitive theory, or schema theory. Research in neuroscience immersed in such issues as attachment, early life traumas, etc. Converging evidence from such many areas of study appears to make the integration of these different views possible. Although psychodynamic explanations of personal development are increasingly replaced by two approaches to various aspects of personality, namely schema theory and cognitive theory, studies simultaneously dealt with both of these are scarce. In fact, common grounds may quite easily be viewed when these two approaches are simultaneously assessed. As prevailing view about causes and treatment of various psychopathologies, cognitive theory, for instance, asserts that the essence of personality is revealed in the dysfunctional beliefs that characterize and perpetuate it [1] . A second but similar theoretical approach has been adopted by Young [2] . Young has pointed out that a child's enduring experience of not getting his or her basic emotional needs in relationships with significant other will give rise to the development of early maladaptive schemas (EMSs). These schemas are defined as "extremely stable and enduring themes, comprised of memories, emotions, cognitions, and bodily sensations, regarding oneself and one's relationship with others, that develop during childhood and are elaborated upon throughout the individual's lifetime, and that are dysfunctional to a significant degree" [3] . From the first, cognitive point of view, Cloninger et al. initially postulated some temperamental aspects of personality, with all of them supposedly having psychobiological support [4] [5] [6] . They suggested that each of the temperaments is relatively stable and moderately heritable throughout life regardless of culture and social lear-ning [6] . They also outlined four dimensions of temperament as follows: Novelty seeking (NS) reinforces active approach behaviors with respect to novelty. Harm avoidance (HA) is associated with the avoidance of aversive stimuli. Reward dependence (RD) is related to the tendency to maintain behaviors in familiar situations or when rewards are expected. Persistence (P) leads to maintaining a behavior whatever its consequences [7] . Cloninger later realized that a description of temperament traits alone was not sufficient to distinguish patients from healthy controls and supplemented his theory of biogenetic temperament with the concepts of acquired characters [8] . Character dimensions mature in adulthood and influence personal and social effectiveness by learning about self-concepts. It involves higher cognitive processes and relatively conscious and explicit mechanisms than temperaments [9] . There are three character dimensions: Self-directedness (SD) refers to self-acceptance and responsibility. Cooperativeness (C) refers to the ability to identify with and accept other people. Self-transcendence (ST) describes the tendency to feel part of nature and the universe [7, [9] [10] [11] . All seven dimensions can be assessed using a self-report instrument, the Temperament Character Inventory (TCI) [6] .
Some authors (e.g., Halvorsen et al.) claim that Cloninger et al.'s psychobiological model of personality is more comprehensive and elaborate in comparison to Young et al.'s schema theory [12] . However, the way temperament may interact with social experience in the development of schemas has so far received less attention [12] . Young et al. [3] in fact suggested that temperament plays an important role in interaction with adverse experience in childhood in the development of the EMSs although the schema theory does not describe how this interaction takes place. On the other hand, in Cloninger et al.'s model, the mechanisms of how the environment shapes the development of character traits are not further mentioned [12] . Therefore, it may be proposed that to the extent that temperamental dispositions influence actual and perceived encounters with the world, temperament would be expected to play an important role in the development of experiential schemas [13] . In other words, in the formation of schemas, innate temperament may have interacted with early adverse relational experiences [3] . So, the child's temperament plays a major role in the development of schemas since an extreme temperament makes the child more likely to be exposed to aversive parental rearing or may even override an ordinary early environment [14] . It means that the two different approaches can complement each other in contributing to a better understanding of psychological development of human being while there is some concern about possible overlap between EMSs, temperament and character traits. In this context, it may be useful to reflect upon Lohr et al.'s [13] explanation that there is a complementary relationship between EMSs and temperament. They argue that all of the schemas are mental structures that organize knowledge and facilitate problem solving thereby contributing to adjustment. Dysregulation in the cognitive, attentional and emotional systems of temperament may adversely influence the actual transactions between the individual and the environment, and may disrupt the organization of experiences into useful schematic structures. For example, a sense of not being in control of one's inner states due to temperamental reactivity or difficulty regulating attention may translate into schematic representations of lack of control. From this point of view temperament and character traits are expected to influence the child's interactions and the synthesis of accumulating experiences into schematic frameworks that inform the individual's subsequent encounters and constitute a storehouse of adaptive resources with implications for development. Assuming that risk or protective factors exert their influence on development by shaping the individual's transactions with the environment, then, both temperament and schemas serve these functions [13] . In conclusion, from a more theoretical point of view, the examination of the relationships between EMSs, the temperament and character dimensions are important because temperament is considered a significant vulnerability factor for the formation of EMSs [14] . Although it is most likely to have mutual relationships between the schemas, and the temperament and character domains, and it might be very significant clinically as well as theoretically to demonstrate the validity of these assumptions, it is obvious that to conduct such an investigation appears almost impracticable in many respects. For those obvious reasons, in the present study we aimed only to examine only statistically the relationships between early maladaptive schemas and the temperament and character dimensions, without any presupposition about these implications, using the Young Schema Questionnaire (YSQ) and the Cloninger's Temperament and Character Inventory in a non-clinical population of university students.
MATERIALS AND METHODS

Participants
The study sample consisted of the students from different schools at the Yeditepe University. After the study was approved by the Ethics Committee for Scientific Research of the University, the subjects were randomly selected for practical reasons according to the assumption that the student groups should be from different schools of the university so that they are likely to come from different backgrounds and thus to represent different characteristics. The aim, therefore, was primarily to form a convenience sample of subjects from a variety of faculties such as medical, psychology, fine arts, and dentistry and prep classes. Selected thus randomly the sample consisted of total 122 students from the psychology (n: 18), fine arts (n: 33), medical (n: 26), dentistry (n: 14) and prep schools (n: 31), who were 63% of the students available at the classes at the time of the study. The data of the rest (37%) were excluded because of various reasons such as unwillingness to participate, deficient information, etc. After giving detailed explanations about the study objectives, the psychology students who were actively taken part in any academic research at least once before administered the measures to the participants and obtained their written informed consents.
Instruments
The Temperament and Character Inventory (TCI): The TCI is a 240-item self-report inventory with a true/false response format designed to assess individual differences on the basic dimensions of temperament and character [4] . It measures the four higher order temperament dimensions novelty seeking, harm avoidance, reward dependence and persistence, and the three higher order character dimensions self-directedness, cooperativeness and self-transcendence by related sub-scales of each dimension. The TCI was found to be an internally consistent and factor-analytically valid instrument [9, 10, [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] . The reliability and validity of the Turkish version of the TCI were supported by its reliable psychometric properties and construct validity in the Köse et al.'s study [19] .
The Young Schema Questionnaire-Short Form (YSQ-SF): The original version of Schema Questionnaire was developed by Young to measure early maladaptive schemas, and it was a 205-item self-report measure designed to assess most of the 18 schemas [2] . Research has provided support for the psychometric properties of the YSQ [24] [25] [26] [27] . The Schema Questionnaire-Short Form (YSQ-SF) was also designed [28] [29] [30] [31] to measure 15 maladaptive schemas and it is a briefer (75-item) instrument. Relative to the original 205-item version, the 75-item version of Young Schema Questionnaire clearly has practical advantages for the clinician or researcher who wishes to investigate the core beliefs of individuals with psychological disorders [30] . Each item reflects a thought, feeling, or behavior that corresponds to a particular schema. Participants are instructed to rate each item on a Likert scale ranging from 1 to 6, where 1 is "completely untrue of me" and 6 "describes me perfectly". It was found that YSQ-SF has high internal consistency and that it may be used with confidence in place of the more unwieldy 205-item version [24] [25] [26] [27] . Soygüt et al. ' s findings showed that the factor structure of the Turkish version of the YSQ-SF was generally consistent with previous studies and that it had acceptable levels of reliability and validity [32] . In addition, Pearson coefficients for sub-scales varied between r = 0.66 and r = 0.82 (p < 0.01). According to the test-retest reliability analysis, Pearson's correlation coefficients for schema domains varied between r = 0.66 and r = 0.83 (p < 0.01). These results show that the coefficients obtained are significant and in the acceptable range. The internal consistency coefficient for the YSQ-SF3 sub-scales varied between ɑ = 0.53 and ɑ = 0.81. Thus it is possible to say that the scale has a medium level of internal consistency.
Statistical Methods
Data was analyzed using the SPSS 16.0 package. Independent t-test was used for comparisons between continuous variables while χ 2 analyses were used for categoric variables. Significance was accepted as p < 0.05.
RESULTS
The study sample consisted of 122 students (78 female, 44 male). Their mean age was 22.3 (ranging from 18 to 35; 22.5 for female and 21.9 for male students), with no significant difference between them (t: 0.97, p > 0.05). Table 1 illustrates the complex relationships between early maladaptive schemas and temperament and character dimensions. The comparisons of the YSQ subscales with the TCI items individually suggest that there are positive as well negative correlations between the scores from both of the measures. Close relationships were observed between most of TCI items and several sub-scales of the YSQ including vulnerability, social isolation, and defectiveness. Overall, the TCI had positive correlations with the YSQ sub-scales on items such as anticipatory worry (0.44), shyness (0.34), fatigability (0.30), self-forgetfulness (0.26) while statistically significant negative correlations were found in most of the items including explaratory activity, dependence, responsibility, purposefulness, resourcefulness, self-acceptance, congruent second nature, social acceptance, empathy, helpfulness, and compassion. Table 1 reflects the relationships between the TCI items and the subscales of the YSQ as Pearson correlation coefficients (r < 0.05). Colored in order to demonstrate correlations more clearly, Table 2 shows that the character dimension self-directedness has the highest level of (negative) correlation with the YSQ sub-scales.
The TCI items individually demonstrate strongly negative correlations with most of the YSQ domains, especially with those of disconnection/rejection and impaired autonomy/performance. Table 3 more clearly illustrates these relationships in comparing the main sub-dimensions of the TCI with all items of the EMSs. As it can be seen in Table 3 , selfdirectedness as a whole was negatively correlated with all sub-scales of the YSQ only except for subjugation. Persistence and reward dependence also demonstrated negative correlations, though less, with most of the YSQ sub-scales. On the contrary, there was a positive correlation between harm avoidance and YSQ items suggesting that these domains are likely to show similar characteristics of personality.
DISCUSSION
The present study sought to show the relationships between the YSQ-SF scales and the dimensions of the Character and Temperament Inventory. Although researches have largely demonstrated that the early maladaptive schemas were correlated with a wide spectrum of psychopathology and personality disorders in general, and with specific personality disorder traits in particular [33] , there was scarcity of studies investigating simultaneously the relationships between EMSs, and the temperament and character traits. Thus, by relating the YSQ-SF scales to the temperament and character traits of the TCI, the study may have a modest contribution to the understanding of the EMSs and associated temperamental and character tendencies. Although causal inferences can not be made due to many factors inherent in the study including the cross-sectional design and small sample size, our findings seem to be consistent in some respects with recent research as well as with Young et al.'s schema model that asserts a relationship between innate temperament and EMSs. In their studies, for example, on early maladaptive schemas, temperament and character traits in clinically depressed and previously depressed subjects, Halvorsen et al. [12] reported positive correlations of EMSs with harm avoidance and negative associations with self-directedness, persistence, and cooperativeness. In consistent with their findings, our study demonstrated that harm avoidance had a positive relationship with several EMSs, including emotional deprivation, deficiency, dependence, failure, subjugation, and self-sacrifice. In this context, Halvorsen et al.'s explanation that this result may be due to the fact that the development of such EMSs in early adverse relationship patterns interacts with a temperament of being anxious, pessimistic and shy, as reflected by high harm avoidance, is applicable to our study. More importantly, we obtained the results consistent with those of the Halvorsen et al.'s regarding the negative correlations between self-directedness and almost all of EMSs, with the exception of the schema of subjugation. This is important because the character trait self-directedness reflects a mature selfconcept while EMSs reflect negative core beliefs regarding self and personal relationships [12] . These overlaps between our study results and those of Halvorsen et al. ' Lack of correlation between EMSs and the temperament novelty seeking and the characters cooperativeness and self-transcendence are worth thinking because this may make the relationships of early maladaptive schemas, which are originated in early adverse relationship patterns, and temperament and character dimensions, which are largely thought to be hereditary, disputable in some respects. However, we should keep in mind that, according to Young et al., a vulnerable temperament is not sufficient for the formation of EMSs. More important are the ways in which the early environment handles the child's temperament. Future studies, therefore, should focus on the interaction between temperament and adverse relational experiences when investigating the development of EMSs.
Overall, there seems to be an increase in research aimed to better understand personality development since early years of life and the progresses in this area appear to make valuable contributions to a variety of psychotherapies, including cognitive and dynamic ones. Thus, tendency to integrate all of these approaches to human mind and behavior is expected more likely to strengthen in time, and research on the impact of the relationships with early significant others and life events on the formation of the character and the role of early maladaptive schemas in this processes will give significant cues for this integration attempts.
So, there may be an asset of the present study because of being conducted in a non-clinical population, but it suffered from various limitations, too. First, it should be borne in mind that the study was cross-sectional in nature. Thus, no conclusions can be drawn about cause-effect relationship between maladaptive schemas, on one hand, and temperament and character on the other hand. Moreover, some of the TCI temperamental dimensions and the EMSs seem to have overlapping conceptual content, for instance, harm avoidance and vulnerability to harm. It may be led to some problems for analyses and interpretation of results, in particular in a cross-sectional study like this. Second, the study relied on a sample of students from a private/foundation college. It would be interesting to study more students from other colleges that are probably in more varied socioeconomic conditions than in our study sample. However, this, in fact, may not yield to a difference in terms of the study aims because our primary object was mainly to examine statistically the relations between the YSQ-SF and the dimensions of TCI. One more limitation of the study is its reliance on self-reports. EMSs are, by definition, partly unconscious. Thus, the YSQ-SF measures only EMSs of which an individual is aware. Moreover, coping responses to EMSs as schema avoidance may have influenced the completion of the inventory.
With keeping all in mind, it seems important for future research to use projective tests or physiological indicators of information processing in the assessment of EMSs. Also, although the present findings suggest that some impact of temperament and character on the development of EMSs may vary between different EMSs, long-term longitudinal studies are needed to answer the question of how adverse relational experiences interact with temperament/character in the development of EMS.
